GCSDB is a web-oriented integrated database system for the Georgia Centenarian Study, a phase III, population-based, multidisciplinary study of centenarians. The Study recruited 244 centenarians and near-centenarians (age 98 and older), 80 octogenarians and 400 young controls in Northern Georgia. GCSDB incorporates more than 40 relational tables containing data about the participants including demographics, family longevity, physical health, cognition, neuropsychology, mental health, neuropathology, functional capacity, and genetics. The GCSDB web site includes detailed information about these tables and functions for genetic and other kinds of data analysis. More data and functions will be added as the study progresses. GCSDB provides a resource that could be used to identify what biological, psychological, and social factors as well as their epistatic interactions help these centenarians achieve long life. Bringing together these data from multiple disciplines in ways that are simple and useful is a common problem that must be solved for research to progress.
Background:
Over the past two decades, interest in study of centenarians has increased steadily Bringing together these data from multiple disciplines in ways that are simple and useful is a common problem that must be solved for research to progress.
Phase 3 of the Georgia Centenarian Study (2001) (2002) (2003) (2004) (2005) (2006) (2007) ) is a multi-disciplinary program project designed to identify further the roles of biological, psychological, and social factors as well as their epistatic interactions contributing to the successful late-life aging.
[2] Four specific projects within the study are to examine: 1) genetic structure of the Georgia population with a focus on the oldest-old; 2) relations between dementia and neuropathology among centenarians with additional neuropsychological data collected for persons who give permission for autopsy; 3) determinants of functional capacity from neuropsychological, cognitive, health, and demographic variables; and 4) predictors differentiating centenarians who are independent, healthy, and experience a sense of well-being from those who are dependent, frail, and do not experience a sense of wellbeing.
A population-based sample of individuals was recruited from 44 counties in Northeast Georgia, consisting of 244 centenarians and near-centenarians (age 98 and older), 80 octogenarians primarily for the cognitive and adaptation studies, and 400 controls in equal numbers from the 2 nd to 5 th decades of life for the genetic studies. Data were collected using standardized data forms and protocols by interviewers from the Data Acquisition Core, then scanned, checked, corrected, verified, and saved as separate electronic files according to the source of the data using the Teleform software package. For ease of data management and data sharing in a multidisciplinary and multi-institutional setting, a weboriented, integrated database-GCSDB-was established to serve as a resource for effective collaborative research. This changes the paradigm for most social science studies. In this paper, we report on the status of GCSDB and highlight the database table features and web interface functions that were incorporated or developed for genetic data analysis as well as for other data analyses. The database and its interface are designed to promote cross-project questions and analyses of the data. constructed following the relational database schema from the data collection instruments and booklets. All tables in GCSDB share a common field-the unique participant ID number as the primary key (GCSID) for linking tables generated by multiple projects and/or cores. Web interface to the database is produced from Java Sever Page (JSP) technology and the Struts framework under the SQL query tool. Web pages are served using the Apache-Tomcat web server version 5.0.30. In addition to the relational database, underlying statistical analyses were implemented via Java or FORTRAN. 
Methodology

Database Interface
The GCSDB homepage contains three sections ( Figure  1 ): an introduction to the Georgia Centenarian Study; links to web pages for the four individual projects ( Figure 2) Data dictionaries, forms, code books, questionnaires, and other relevant metadata are on the Web site or are being added as requested. The database is passworded to protect the anonymity of centenarians, and centenarian names have been replaced with a GCSID.
Future Development:
Data acquisition for functional capacity, and adaptation and resource projects has been completed; genetic data analysis is still under way from the collected blood samples. Neuropathology collection is expected to continue until 2007. GCSDB is updated as data become available. Functions and tools are added as data reduction and analysis begin. The database/Web interface constitutes a virtual resource for interested researchers. At present, GCSDB is only available to our project personnel, but will be released to the research community one year following completion of our project according to the data sharing plan on the Web site. It is our obligation and desire to share data, cell lines, and brain tissues with qualified researchers at that time. This data archive is part of making results available online. We expect that these rare resources can be used to test new hypotheses to gain new knowledge on contributors for the extreme longevity of these centenarians and that our system can serve as a model to other cross-disciplinary projects.
